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Abstract:

Observational studies differ from experimental studies in that assignment of
subjects to treatments is not randomized but rather occurs due to natural
mechanisms, where confounding often exists between treatment and out-
come. Thus, many statistical methods developed to assess treatment effect
and select optimal personalized treatment for experimental studies may not
be suitable for observational studies any more. In this article, we propose
a flexible semiparametric outcome model to select the optimal treatment
regime which is suitable for experimental studies as well as observational
studies. The proposed model includes the control group response profile
(captured by a non-parametric ensemble method) and the interaction term
between treatment and contrast function (i.e., a linear combination of co-
variates). L1 regularization is incorporated to select the important variables
in the contrast function and improve the accuracy in estimating the contrast
function. The proposed approach is quite flexible and has a doubly robust
nature, that is, the estimated contrast function is consistent if either the
control group response profile or the propensity score model is correctly
specified. Extensive simulation studies are carried out to examine the per-
formance of the proposed method. A case study on selecting the optimal
treatment to improve the inflammatory biomarker is used to illustrate the
application of the proposed method.
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